Abstract. In this paper we focus on subspaces of Banach spaces that are (a, B, c)-ideals. We study (a, B, c)-ideals in 2 ∞ and present easily verifiable conditions for a subspace of 2 ∞ to be an (a, B, c)-ideal. Our main results concern the transitivity of (a, B, c)-ideals. We show that if X is an (a, B, c)-
Introduction
Let K be R or C. Throughout this paper, B ⊂ K will be a compact set and a, c 0.
A closed subspace Y of a Banach space X is said to be an ideal in X if there is a norm one projection P on X * such that ker P = Y ⊥ , where Y ⊥ denotes the annihilator of Y . In this case the projection P is called an ideal projection. If, in addition, ax * + bP x * + c P x * x * ∀b ∈ B holds for all x * in X * , then Y is said to be an (a, B, c)-ideal in X. This approach was first suggested by Eve Oja in [10] (see also [9] ) and later formalized in [11] . It is meant to encompass all previously studied special cases of ideals: M -ideals (which are (1, {−1}, 1)-ideals; first introduced in [1] ), uideals ((1, {−2}, 0)-ideals; [2] ), h-ideals ((1, {−(1 + λ) : λ ∈ S C }, 0)-ideals; [5] , see also [4] ), M (r, s)-ideals ((s, {−s}, r)-ideals; [7] , [12] , introduced as ideals satisfying the M (r, s)-inequality in [3] ).
For every n ∈ N, we denote by X (n) = X (n−1) * , where X (0) = X. We denote the closed unit ball of a Banach space X by B X . In this section, we study the (a, B, c)-structure of 2 ∞ . We present necessary and sufficient conditions for a one-dimensional subspace of 2 ∞ to be an (a, B, c)-ideal in 2 ∞ . Throughout this section, we shall denote
In order to obtain these results we first focus on ideal projections in
Proof. Let Y k be an ideal in 2 ∞ and let P be the corresponding ideal projection,
By the rank-nullity theorem, we can choose (u, v) ∈ 1 2 such that ran P = {λ(u, v) : λ ∈ R}. For every (α 1 , α 2 ) ∈ 2 1 , we can write
and hence
Since an ideal projection has norm one, we demand that
It is easy to see that this is true if and only if |k| 1, which means that P = P x,k is an ideal projection if and only if |k| 1.
2. Proceeding similarly in case u = 0, we obtain that P y,k is an ideal projection if and only if |k| 1.
3. Assume u = 0, v = 0 and denote d = v u . We can write
It is easy to see that in case |k| 1 (|k| 1) demanding P = 1 yields |k|(1 + |d|) = |1 + kd| (1 + |d| = |1 + kd|), which, in turn, means that |k| = 1.
Now if k = 1 we have
which holds only for d 0. Hence if k = 1, P is an ideal projection if and only if d 0 and in this case P = P d + . The case k = −1 is analogous. Remark 2.2. As we saw in the proof of Proposition 2.1, the following assertions hold.
(1) P x,k is an ideal projection if and only if |k| 1, (2) P y,k is an ideal projection if and only if |k| 1, The following proposition can be proven in a manner similar to Proposition 2.1.
∞ with respect to an ideal projection P , then P = P ∞ , where
Knowing the form of ideal projections in 
Proof. By Remark 2.2, P x,k is an ideal projection if and only if |k| 1. Let |k| 1. Note that for every (α 1 , α 2 ) ∈ 2 1 and every b ∈ B we have
Necessity. Let Y k be an (a, B, c)-ideal in 2 ∞ with respect to the ideal projection P x,k .
For every (α 1 , α 2 ) ∈ 2 1 and every b ∈ B we have
Choosing (α 1 , α 2 ) = (1, 0), and (α 1 , α 2 ) = (0, 1), we obtain that condition (1) holds.
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Sufficiency. Note that in case conditions (1) hold, we have
The following assertions can be proven similarly. 
Transitivity of (a, B, c)-ideals
In this section, we rely on [6] and extend its results to a more general (a, B, c)-setting. We obtain the following results. If X is an (a, B, c)-ideal in Y and Y is a (d, E, f )-ideal in Z, then X is a certain type of ideal in Z (see Theorem 3.3). If X is an (a, B, c)-ideal in its bidual, then X is a certain type of ideal in X (2n) for every n ∈ N (see Theorem 3.13).
If (1) For every z * ∈ Z * , we have
Since d > 0, we can write
We proceed similarly to part (1). For every z * ∈ Z * , we have
From Theorem 3.3, one immediately obtains the following results.
Corollary 3.9 (cf., e.g., [8, Proposition 1.17] 
The following propositions are preliminary work for the proof of our second main result, Theorem 3.13. We generalize analogous results from [6] , which concerned M (r, s)-ideals. Proposition 3.10. Let Y be a closed subspace of a Banach space X. If there is a norm one projection Q : X → X such that ran Q = Y and
Proof. Consider the ideal projection
then by assumption (ax n + bQx n + cQz n ) ⊂ B X . For every x * ∈ X * , we have
→ ax * + bP x * + c P x * and hence
which means that Y is an (a, B, c)-ideal in X.
Proof. Let P be a corresponding ideal projection on X * . Consider a norm one projection P * : X * * → X * * . For every y * * , z * * ∈ X * * , and x * ∈ X * , we have 
